
Description 

Method and system for data transmission 

5 The invention relates to a method for data 
transmission, in particular based on the Bluetooth 
standard, and to a data transmission system which 
operates on the basis of the Bluetooth method. 

10 A communication system such as this is described, for 
example, in German Patent Application DE 101 25 342 Al . 

The Bluetooth system is based on a communication 
standard which was recently developed and allows data 

15 transmission based on TDD (Time Division Duplex) . The 
individual subscribers in this communication system 
define a communication network, a so-called 
piconetwork, within which the data packets to be 
transmitted are transmitted by radio and over a short 

20 distance . 

One special feature of a Bluetooth communication system 
is that the subscribers which communicate with one 
another do not all have equal authorization. A 

2 5 Bluetooth communication system comprises one, and only 
one, master subscriber and at least one slave 
subscriber. The number of active slave subscribers, 
that is to say slave subscribers which are involved in 
the data interchange is typically limited to seven. In 

30 this case, the master subscriber acts as the control 
instance for the active slave subscribers. 

Each subscriber (host) in the Bluetooth communication 
system has a transmission assembly (device) . In the 
35 Bluetooth communication system, communication takes 
place between the host and the Bluetooth device via an 
interface, the so-called HCI interface (Host Controller 
Interface) , which controls the data transmission via 
appropriate HCI commands . 
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The timeslot method is normally used for data 
transmission, with a Bluetooth communication channel 
having a bit rate of 1 Mbit/s, and a communication 
5 channel being subdivided into timeslots (slots) whose 
length is 625 ms . Two successive slots form a Bluetooth 
frame, whose length is 1250 ixs . Only data from one 
transmitter (master or slave) may be transmitted in 
each timeslot, and an active slave subscriber can in 
10 this case transmit data in the form of data packets to 
the master subscriber only when it has already received 
a data packet from the master subscriber. 

Each subscriber in the Bluetooth communication system 
15 has its own clock supply, with data communication being 
governed by the clock supply for the master subscriber. 
Each of the active slave subscribers attempts to 
receive the data packets which are intended for it and, 
if necessary, to respond to the master subscriber in 
20 those slots in which the master subscriber is 
transmitting . 

A further special feature of the Bluetooth 
communications standard is that, in principle, there 

25 are two types of communication, a synchronous data link 
for transmission of speech data, and an asynchronous 
data link for pure data transmission. The synchronous 
data link is referred to in the Bluetooth system as an 
SCO link (Synchronous Connection Orientated link) , and 

30 the asynchronous data link is referred to as an ACL 
link (Asynchronous Connection Less link) . In the case 
of an ACL link, the amount of data which a slave 
subscriber can send back as the response to a data 
packet received from the master subscriber is limited 

35 such that it can send back only a single data packet in 
response to each received data packet. 

There are three different data packets, which differ 
from one another in the information that they contain, 
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for transmission of speech data using SCO links. The 
gross amount of data is the same in all data packets 
(240 bits) . The net amount of data in each frame 
differs owing to the different codings and may be 80 
5 bits, 160 bits and 240 bits. In order to make it 
possible to transmit the required amount of data 
bidirectionally, every frame must be allocated in the 
case of 80-bit data packets, every alternate frame must 
be allocated in the case of 160-bit data packets, and 
10 every third frame must be allocated in the case of 
240-bit data packets. 

The described SCO links and ACL links, which are 
operated in the sniff mode or in the park mode, are 

15 used by the master • subscriber to periodically address 
the active slave subscribers, in each case using 
constant, very short repetition time intervals, and to 
fill the corresponding slots. This addressing process 
is also referred to in the following text as 

20 allocation. The sniff mode is an operating mode of a 
slave subscriber within a Bluetooth communication 
system with a reduced operating cycle, that is to say a 
state with reduced activity. In particular, the slave 
subscriber which is in the sniff mode is active only 

25 for a certain number of frames or slots within a fixed 
period. For the rest of the time, the slave subscriber 
is not involved in the communication in the Bluetooth 
communication system. Like the sniff mode, the park 
mode is likewise an operating mode with a reduced 

30 operating cycle. Furthermore, when the slave subscriber 
is in the park mode, it gives up its address, thus 
making it possible for the master subscriber to operate 
a far greater number of slave subscribers in the park 
mode via a separate access protocol, in contrast to the 

35 sniff mode or the active operating mode. 



The park and sniff operating modes can be activated 
once an ACL link has been set up between the master 
subscriber and the slave subscriber. An ACL link which 
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is in the active operating mode or in the sniff mode is 
used to set up and clear an SCO link. 

Parameters are defined for the sniff operating mode and 
5 for the park operating mode which govern when the state 
with a reduced operating cycle may be assumed, and thus 
when the slave subscriber is in the active state. These 
parameters are the period T and the phase angle D 
within a sniff or park period. These parameters define 

10 the start and the interval of the respective data 
transmission. In addition, further parameters N A ttenpt/ 
NTimeout/ exist for the sniff mode, which determine the 
number of frames after the start of a respective period 
T during which the slave subscriber will actively 

15 participate in the data interchange within the 
communication system. Parameters T, d which govern how 
the speech processing is embedded in a frame grid 
likewise exist for an SCO link, in a comparable manner 
to the sniff operating mode and park operating mode. 

20 

An SCO link is set up and the sniff mode and park mode 
are started by synchronizing the link to the respective 
frame grid with the aid of the parameters which have 
been mentioned and using an appropriate initialization 
25 method. 

An SCO link is set up, and the park or sniff mode is 
activated, in response to a command from the HCI 
interface, for example. The link master receives this 

30 command and controls its implementation. In a situation 
where an SCO link has been activated, the period T is 
also supplied in the HCI command. For the park and 
sniff operating modes, the corresponding HCI commands 
do not define any value for the period T. The HCI 

35 command provides only a lower limit and an upper limit 
for this period T, which must not be undershot or 
exceeded, respectively. The subscriber never defines 
any requirement for the phase angle D, so that the 
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times at which allocation takes place are undefined, 
within the given degree of freedom. 

The above description of a Bluetooth communication 
5 system has been described, for example, in the 
Bluetooth specification "The Specification of the 
Bluetooth System VI. 1" , 22 February 2001. The content 
of this specification is also included in its entirety 
in the present patent application in particular with 
10 regard to the hardware-specific and software-specific 
configuration, the various types of link and the 
operating modes, as well as their parameters. 

If a link to the master subscriber is now intended to 
15 be set up in addition to an already existing link 
between the master subscriber and a first slave 
subscriber for a second slave subscriber, then, in the 
situation where the first link is an SCO link or a link 
in the sniff or park mode, the link manager has a 
20 number of configuration options for setting up the 
second link, which it can select without contravening 
the various requirements which are defined by the 
subscriber by means of HCI commands. Degrees of freedom 
therefore exist for setting up a new link, although 
25 these are not used at the moment by the respective 
subscribers . 

This problem will be explained in more detail in the 
following using two examples with reference to Figures 
3 0 1 and 2 : 

Example 1 : 

An SCO link Kl has already been initialized between the 
35 master subscriber M and the slave subscriber SI, with 
the sniff period (interval) being defined to be T SC o = 6 
slots, and the phase angle being defined to be D S co = 0 
slots (see Figure 1A) . If a further link K2 is now 
intended to be set up to the slave subscriber S2 (which 
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is assumed to be operated in the sniff mode) in 
addition to the already existing SCO link Kl between 
the master subscriber M and the slave subscriber SI, 
there are a number of options for the location of this 
5 second sniff link K2 relative to the first SCO link Kl . 

This is intended to be illustrated in Figures IB 
and 1C, in which the sniff period has been defined to 
be Tsniff = 18 slots, N Atte mpt has been defined to be 1 

10 slot, and N T imeout has been defined to be 0 slots. The 
subscriber S2 typically does not state any requirement 
for the choice of the phase angle D Sn xff- The phase angle 
Dsniff = 0 slots can thus be chosen according to the 
first alternative in Figure IB. As can be seen, with 

15 this configuration, all the frames which are allocated 
for the second link K2 in the sniff operating mode have 
already been allocated in the first SCO link Kl . 
However, this configuration is generally not 
advantageous within the communication system. 

20 

The handling of an SCO link is always given priority 
over a sniff link on the basis of a priority structure 
which is specified for Bluetooth. However, this leads 
to the master subscriber M carrying out the data 

2 5 interchange via the SCO link while, in contrast, the 
data interchange via the sniff link does not take place 
until later or, as in the present case, does not take 
place at all. In practice, this is also referred to as 
a supervision timeout error, although this should as 

30 far as possible be avoided. 

According to the second alternative in Figure 1C, the 

phase angle was defined to be D Sn iff = 2 slots. The 

active frames of the two slave subscribers SI, S2 are 

35 not superimposed for this configuration of the SCO 
link Kl and of the sniff operating mode. 

Since the phase angle of the data interchange via the 

two communication channels Kl, K2 is not defined, the 
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two constellations mentioned above are equally 
probable, so that neither of them can be precluded. 

Example 2 : 

5 

A further problem occurs when it is intended to operate 
both of the communication channels Kl, K2 to the two 
slave subscribers SI, S2 in the sniff operating mode. 
In this situation, there is no priority rule. This 
10 situation will be described in more detail with 
reference to Figure 2 . 

In the examples in Figures 2A and 2B, the sniff 
parameters are defined to be T Sn iff i = T Sn iff 2 = 18 slots, 

15 N A tteirpt 1 = N A tteinpt 2 = 1 Slot, N T imeout 1 = N T imeout 2 = 0 Slots 

and Dsniff i = 0 slots. The parameters with the indices 1 
represent the respective parameters for the first 
link Kl, which is operated in the sniff mode, and the 
parameters which are allocated with the index 2 
2 0 represent those for the respective second link K2 . The 
indices A and B denote the two alternative options in 
Figures 2 A and 2B, where D Sn iff 2a=0 slots and 
Dsniff 2b = 2 slots. 

25 Of these two alternative configurations, only one may 
be excluded as not being advisable. For certain 
applications, it may be advantageous for the active 
sniff frames to be superimposed corresponding to the 
example in Figure 2A. In an alternative application as 

30 shown in Figure 2B, it may also be advantageous for the 
link K2 to the slave subscriber S2 to be set up 
immediately following the allocation of the frame via 
the link Kl to the slave subscriber SI. In addition to 
these two alternatives, there are also a large number 

35 of further configuration options which could be chosen 
by the respective link manager without contravening the 
respective requirements as are defined by the 
respective subscriber via HCI commands. 
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However, one of these configuration options may be 
chosen more or less randomly, without any need to be 
concerned about the relationship between the phase of 
the new link and that of the already existing link. The 
5 degrees of freedom which are available for the 
allocation of the various links with respect to one 
another, particularly in the case of SCO links and in 
the case of links which are operated in the sniff mode 
or park mode, are therefore not used at the moment. 

10 

The invention is therefore based on the object of 
specifying a method and a system, by means of which the 
degrees of freedom for setting up a further data link 
in the case of slot-based data transmission are 
15 utilized better. One aim in this case is, as far as 
possible, not to make use of an existing standard for 
data transmission. 

The object on which the invention is based is achieved, 
20 according to the invention, by a method having the 
features of Patent Claim 1 and by an arrangement having 
the features of Patent Claim 12. Accordingly, the 
invention provides: 

A method for data transmission, in particular on the 
basis of the Bluetooth standard, in which data packets 
can be interchanged by radio by means of a timeslot 
method, in which: 

communication channels are set up between a master 
subscriber and at least one slave subscriber, 
at least two communication channels are operated 
with reduced activity in a first operating mode, 
such that the data interchange takes place 
periodically during first time slots which are 
then followed by second time slots during which no 
data interchange is intended, 

a first communication channel, which can be 
operated in the first operating mode, is 
synchronized to at least one second communication 



25 



30 



35 
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channel which can be operated in the first 
operating mode. (Patent Claim 1) 

A data transmission system which is based on the 
5 Bluetooth standard, 

having a master subscriber, 

having at least one slave subscriber, in which 
case data packets can be interchanged by radio by 
means of a timeslot method in order to transmit 
10 data between the master subscriber and at least 

one slave subscriber, 

having a first communication channel for data 
interchange between the master subscriber and a 
first slave subscriber, 

15 - having at least one second communication channel 
for data interchange between the master subscriber 
and at least one second slave subscriber, 
having means for synchronization of the first 
communication channel to at least the second 

20 communication channel. (Patent 12) 

Advantageous refinements and developments of the 
invention can be found in the dependent claims and in 
the description, with reference to the drawings. 

25 

One precondition for the use of the method according to 
the invention is the existence of a link and/or of an 
operating mode for a link with a reduced operating 
cycle . 

30 

The method according to the invention makes it possible 
to deliberately, and thus better, utilize the data 
interchange degrees of freedom which are inherent in 
the communication system. This is achieved by an 
35 extension to the interface between the user or the link 
manager and the subscribers which are involved in the 
data interchange . 
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The general idea of the invention is to automatically 
synchronize the data interchange between specific 
subscribers. In this context, the expression 
synchronization should be understood as meaning that 
5 the data communication takes place via a channel 
between two subscribers at times which are known to 
them both. These subscribers have a link to the master 
subscriber and are operated in an operating mode in 
which data is interchanged with a reduced operating 

10 cycle, that is to say data interchange takes place for 
specific timeslots, after which there are further 
timeslots in which no data interchange takes place. One 
example of a link such as this in the case of a 
Bluetooth communication system is an SCO link or a link 

15 which is operated in the park mode or sniff mode. 

If this data communication were to be extended by a 
further channel then it would be possible to 
deliberately select a period and to deliberately select 

20 a phase for this channel as a function of the period 
and the phase of the first channel, thus making it 
possible to quite deliberately relate timeslots in the 
two channels to one another. For the purposes of the 
present invention, this deliberate choice of the phase 

25 and period of the two channels is regarded as active 
synchronization . 

If it is found that synchronization of the respective 
operating modes in the various channels is desired, 

3 0 then an additional parameter can be used to define 
whether the respective active frames in the relevant 
operating modes should be superimposed, whether they 
should be directly adjacent, or at what specific 
position within the frame grid they should be arranged. 

35 This is achieved by adding a separation parameter 5 to 
the already known parameters. 

This addition to the already existing parameters is 
advantageously achieved without any extension to the 
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already existing communication standard, in particular 
the Bluetooth standard. Thus, in addition to the 
standardized interface, each manufacturer may define 
manufacturer-specific HCI commands which, of course, 
5 are then also understood only within that 
manufacturer ' s own systems . 

However, the invention may also be used when the master 
subscriber is one specific system and the respective 
10 slave subscribers are other systems, or belong to them. 

The particular advantage of the method according to the 
invention is that the degrees of freedom for data 
communication may be used as required on a 
15 user-specific basis. This allows power saving measures 
for data communication to be implemented in a very 
simple and elegant manner. The allocation of adjacent 
frames makes it possible to implement current saving 
measures in the other frames in a very elegant manner. 

20 

Furthermore, in comparison to conventional methods, the 
number of frames which are reserved for interchanging 
data can be reduced in a very simple manner, and this 
once again leads to a power consumption saving and to 
25 more efficient use of the available bandwidth. 

One critical parameter for the method according to the 
invention is the choice of the period T, which may in 
fact be different for the various operating modes 

30 mentioned above. Only three different periods 
T S co e (2, 4, 6} slots are defined for SCO links. 
However, an SCO link with T S co = 2 slots is irrelevant 
for the method according to the invention since, in 
this operating mode, all of the slots are already used 

35 for data interchange, that is to say only allocated 
frames exist in this case. 

In one advantageous refinement, links which are 
operated in the park or sniff mode and which have to be 



- 12 - 

synchronized to an SCO link have a multiple of the 
smallest common multiple of the SCO period, that is to 
say Tsco = 4 slots and T S co = 6 slots. This allows there 
to be a fixed phase angle between the frames which are 
5 required for the SCO mode and the frames which are 
operated in the sniff mode or park mode. 

In one advantageous refinement, the sniff mode and park 
mode can also be synchronized to one another. The 
10 respective periods T Sn iff and T Par k are either the same or 
are multiples of one another, for this purpose. 

In one particularly advantageous refinement, the 
separation parameter 5 may be set such that the at 
15 least two different links are synchronized to one 
another in such a way that adjacent timeslots are in 
each case allocated. 

In an alternative, likewise advantageous refinement, 
20 the various links can be synchronized in such a way 
that the allocated timeslots in the at least two links 
overlap. 

During initialization of a communication link, the 
25 initialization methods have a discontinuous response 
from the maximum value to zero during the transition of 
the CLK system clock (CLK master clock) . These 
discontinuities can be corrected in a known manner by 
suitable choice of the respective phase angle for this 
3 0 communication link. According to the invention, the 
number of zero crossings which have occurred since a 
communication channel was set up are counted for 
synchronization. The phase angle for a further 
communication channel can now be determined from the 
3 5 number of zero crossings, with this further 
communication channel being synchronized to the 
first-mentioned communication channel in a desirable 
. manner . 
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In one refinement, the data interchange between the 
master subscriber and a slave subscriber is slot-based 
or frame-based, as is normally the case for data 
communication based on the Bluetooth standard. 

5 

In one refinement, the master subscriber acts as the 
master and at least one of the slave subscribers as the 
slave. A maximum of seven slave subscribers acting as 
slaves are typically actively involved in the data 
10 interchange. In this case, the data may also be 
transmitted from the master subscriber to the same 
slave subscriber via two or more communication 
channels . 

15 In one refinement, the data transmission system is 
implemented in systems for cordless data communication, 
such as digitally operated cordless telephone systems. 
Additionally or alternatively, the invention can also 
highly advantageously be used in programmable computer 

20 systems or their peripherals, although the invention is 
not restricted to this application. 

In one refinement of the invention, a control device is 
provided, and is used to set up the communication 

25 channels. This control device also controls the timing 
of the data interchange and defines the parameters for 
the data communication. In one refinement of the 
invention, the means for synchronization are 
implemented in the link manager. Alternatively, they 

30 may also be implemented in Bluetooth baseband. 

In one refinement of the invention, a programmable 
unit, in particular a microprocessor or 

microcontroller, is provided for determination of the 
35 synchronization parameter and/or for controlling the 
data interchange and the setting up of a communication 
channel . 
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The invention will be explained in more detail in the 
following text with reference to the exemplary 
embodiments which are illustrated in the figures of the 
drawings, in which: 



10 



15 



Figure 1 shows a schematic illustration showing a 
first known form of timeslot data 
transmission between a master subscriber and 
two slave subscribers; 

Figure 2 shows a schematic illustration showing a 
second known form of timeslot data 
transmission between a master subscriber and 
two slave subscribers; 

Figure 3 shows a schematic illustration of a frame 
grid in order to show the method according to 
the invention ; 



20 Figure 4 uses a schematic illustration to show a first 
exemplary embodiment of data transmission 
according to the invention between a master 
subscriber and two slave subscribers; and 



25 Figure 5 



30 



35 



uses a schematic illustration to show a 
second exemplary embodiment of data 
transmission according to the invention 
between a master subscriber and two slave 
subscribers . 



Identical or functionally identical elements and 
signals are identified in the same way - unless stated 
to the contrary - in all of the figures of the 
drawings . 

In order to assist clarity, the frame grids in 
Figures 1 to 5 all show only those slots in which 
transmission is taking place from a master subscriber 
to the respective slave subscribers, that is to say the 
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opposite situation (odd number of slots) has in each 
case been omitted. Furthermore, the CLK system clock 
within the individual slots is illustrated in 
hexadecimal form, starting with a "Ox". 

5 

One precondition for the use of the method according to 
the invention is the existence of a first link which is 
being operated in the sniff mode or park mode, or an 
SCO link. The second link can then be configured in a 

10 similar manner, with the following text describing one 
preferred solution approach on the basis of a second 
link in the sniff mode, without any restriction to 
generality. According to the invention, this second 
link in the sniff mode is intended to be synchronized 

15 to the frame grid with defined timing with respect to 
the already existing first link. 

Figure 3 shows a schematic illustration for a frame 
grid in which a first link Kl already exists between 

2 0 the master subscriber M and a slave subscriber SI in 
the sniff mode. The sniff mode parameters are in this 
case defined to be T Sn iff = 12 slots and D Sn iff = 0 slots. 
At least one further link K2 is intended to be 
synchronized to the frame grid relative to this already 

25 existing link. The procedure for this synchronization 
process will be described in more detail with reference 
to Figure 3 . 

The current time is assumed to be t = 0x0000002 slots. 

30 The second link is likewise intended to be operated in 
the sniff mode, and is intended to have the same period 
Tsniff = 12 slots. A further boundary condition is that 
this second link K2 is intended to be immediately 
adjacent to the first link Kl, that is to say the 

35 desired separation 8 between the two links is 5 = 2 
slots. The time t Syn c = t Nex t + 5 is now determined as the 
synchronization time t Syn c for the second link. Thus, 
starting from the current time, the next slot is looked 
for which is associated with the first link Kl in the 
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sniff mode. In the example in Figure 3, this is the 
slot at the time t Nex t = OxOOOOOOC slots, and this 
results in t Sy nc = OxOOOOOOE. 

5 The time t Sy nc determined in this way is used (with the 
initialization methods that are used) to synchronize a 
second link to the first link Kl . A value of the phase 
angle for the second link in the sniff mode which 
satisfies the desired requirements can now be 
10 determined, with the given period T Sn iff/ by means of one 
of the available initialization methods. In the present 
case, this phase angle is: D Sn iff = 8=2 slots. 

Furthermore, of course, a number of additional 

15 configuration options may, of course, also be provided 

by suitable choice of the parameter 5 and thus of the 

synchronization parameter t Sy nc within the respective 
degrees of freedom. 

2 0 A further exemplary embodiment will be described with 
reference to the cell grid in Figure 4, in order to 
describe the method according to the invention. With 
regard to the two already existing links Kl, K2 from 
the master subscriber M to the slave subscribers SI, 

25 S2, HCI commands are now used to stipulate that the 
sniff mode should be activated for these links Kl, K2 . 
This could lead to the slots within the frame grid 
being filled as shown in Figure 4A. However, filling 
such as this is not always advantageous, for example 

30 when the power consumption of the master subscriber M 
is significant. Particularly for reasons relating to 
more effective power consumption, it could be 
advantageous for the two links Kl, K2 to the slave 
subscribers SI, S2 either to be superimposed or to be 

35 operated at least adjacent to one another, such that 
the data interchange between the master subscriber M 
and the respective other slave subscriber S2 takes 
place immediately after a data interchange between the 
master subscriber M and a slave subscriber SI . 
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A configuration such as this would lead to the frames 
within the frame grid being filled as shown in 
Figure 4B. The longer pause between the active phases, 
5 during which data is interchanged between the master 
subscriber M and the slave subscribers SI, S2 , can be 
used very much more efficiently for power saving 
measures when filled as shown in Figure 4B. The method 
according to the invention thus makes it possible to 
10 stipulate when the active phases are provided between 
the master subscriber and the slave subscribers SI, S2 
relative to one another - within the degree of freedom 
that exists for this purpose, 

15 Figure 5A shows a further exemplary embodiment in order 
to illustrate the method according to the invention. In 
this exemplary embodiment, an SCO link Kl with the 
parameter T S co = 4 already exists between the master 
subscriber M and the slave subscriber SI. Furthermore, 

2 0 the master subscriber M decides that the sniff mode 
should be activated for the existing ACL link K2 to the 
slave subscriber S2 . The aim in this case is to ensure 
that the link K2 that is in the sniff mode is used at 
least once in every 14th frame, that is to say 

25 Tsniff = 28 slots. 

Since, as has already been mentioned above, the SCO 
link Kl for interchanging data is always given priority 
over a link in the sniff mode, it is also necessary to 
30 ensure that data interchange also always takes place 
for the second link K2 , which is operated in the sniff 
mode . 

The method according to the invention makes it possible 
35 to delay the time interval, D Sn iff 2 such that the frames 
for the slave subscriber S2 are always allocated 
whenever no data is being interchanged between the 
master subscriber M and the slave subscriber SI. This 
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can be achieved very easily by insertion of the 
delay 5. 

Such deliberate synchronization is impossible with the 
5 known methods. In principle, there are two different 
possible ways to achieve the same functionality as that 
shown in Figure 5A: 

Firstly, two adjacent frames could in this case each be 
10 allocated for data interchange for the second link K2 , 
which will make it possible to ensure that data 
interchange would take place at least in one of these 
frames. No data interchange would take place in the 
respective other frame, since an allocated frame for 
15 the first subscriber SI would be superimposed on it 
and, owing to the prioritization of an SCO link, no 
data interchange would take place here (see Figure 5B) . 

A further possibility would be to shorten the period 
2 0 Tsniff such that there is no need to define the parameter 
N At tempt = 2 and only one frame in each sniff period is 
reserved for the sniff mode. This can be achieved by 
halving the sniff period from 28 slots to 14 slots. In 
this case, every alternate sniff frame admittedly has 
25 the first SCO link superimposed on it and can therefore 
no longer be used for the sniff mode, but halving the 
sniff period T Sn iff = 14 slots ensures that data 
interchange takes place at least in every fourteenth 
frame - which corresponds to the original interval (see 
30 Figure 5C) . 

In the case of the solution according to the invention 
shown in Figure 5A, and in contrast to the previously 
known solutions shown in Figures 5B, 5C, the number of 
35 frames which are reserved for the sniff mode can be 
reduced in the event of a demand such as this for the 
links Kl, K2 between the master subscriber M and the 
slave subscribers SI, S2 . Overall, this could lead to a 
saving in the power consumption of the subscribers M, 
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Sl # S2 that are in each case involved and, furthermore, 
to more efficient utilization of the available 
bandwidth. 

5 The invention has been explained with the exemplary 
embodiments above on the basis of a communication 
system on which data has been interchanged between a 
master subscriber and two slave subscribers. However, 
the invention is not restricted to this particular 

10 configuration but may, of course, also be extended to 
the interchange of data between a master subscriber and 
any desired number of slave subscribers - within the 
scope of the respective degrees of freedom. 
Furthermore, the invention has been described above 

15 with reference to SCO data links and links operated in 
the sniff mode. However, the invention is not 
restricted to this but may, for example, also be 
extended to any other operating modes - for example a 
park mode, hold mode, etc - and to types of link which 

2 0 can be operated with any desired permutations with 

respect to one another. 

The invention has also been described above with 
reference to a communication system based on the 
25 Bluetooth standard. However, the invention is not 
restricted to this but, in general, allows an 
improvement to the interchange of data in comparable 
systems that are operated using the timeslot method. 

3 0 In summary, it can therefore be stated that the method 

according to the invention makes it possible to make 
better use of the degrees of freedom which are inherent 
to the communication system of interchanging data, in a 
highly elegant manner, simply by insertion of a single 
35 constant which can be predetermined by the respective 
user . 

The present invention has been explained with reference 
to the above description in order to clarify as well as 
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possible the principle of the method according to the 
invention and its practical application, although the 
invention may, of course, be implemented in many 
variations, in a suitably modified form. 



